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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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Indian  Standard 

SPECIFICATION  FOR 

MILD  STEEL  TRANSFORMER 

COOLING  TUBES 

0.    FOREWORD 

0.1  This  Indian  Standard  was  adopted  by  the  Indian  Standards  Institution 
on  30  April  1976,  after  the  draft  finalized  by  the  Steel  Tubes,  Pipes  and 
Fittings  Sectional  Committee  had  been  approved  by  the  Structural  and 
Metals  Division  Council. 

0.2  Welded  and  seamless  mild  steel  tubes  are  used  extensively  as  transfor- 
mer cooling  tubes  and  this  standard  is  intended  to  cover  their  quality 
requirements. 

0.3  This  standard  keeps  in  view  the  manufacturing  and  trade  practices 
followed  in  the  country  as  well  as  by  reputed  international  tube 
manufacturers  in  this  field. 

0.4  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated,  express- 
ing the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  :  2-1960*.  The  number  of  significant  places  retained  in  the  rounded  off 
value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 

1.  SCOPE 

1.1  This  standard  covers  the  requirements  for  welded  and  seamless  mild 
steel  tubes  having  round  and  elliptical  shapes  for  use  in  transformer  cooling. 

2.  DESIGNATION 

2.1  Round  tubes  shall  be  designated  by  their  outside  diameter  and  thick- 
ness. Elliptical  tubes  shall  be  designated  by  their  major  axis,  minor  axis 
and  thickness. 

3.  SUPPLY  OF  MATERIALS 

3.1  General  requirements  relating  to  the  supply  of  mild  steel  transformer 
cooling  tubes  shall  conform  to  IS  :  1 387-1 967t. 


*Riiles  for  roxinding  off  numerical  values  ( revised),  ,  < 

fGcneral  requirements  for  the  supply  of  metallurgical  materials  {first  reoisum  ). 
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4.  MANUFACTURE 

4.1  The  tubes  shall  be  manufactured  from  mild  steel  made  by  any 
approved  process,  which,  when  analysed  in  accordance  with  the  methods 
specified  in  IS  :  228-1959»  and  IS :  228  (  Part  III  )-1972t,  shall  show  not 
more  than  0*060  percent  each  of  sulphur  and  phosphorus  respectively. 

4.2  The  tubes  shall  be  manufactured  by  one  of  the  following  processes: 

a)  Seamless, 

b)  Hot  finished  welding, 

c)  Electric  resisting  welding,  and 

d)  High  frequency  induction  welding. 

5.  DIMENSIONS 

5-1  For  round  tubes,  the  dimensions  shall  be  as  under: 

Outside  Diameter  Thickness 

mm  mm 

21-3  1-60,  2-00 

26-9  160,  2-00 

33-7  1-60,  2-00 

38-1  1-60,  2-00 

42-4  1-60,  2-00 

48-3  1-60,  2-00 

50-8  1-60,  2-00 

60-3  1-60,  2-00 

5.1.1  The  tolerance  on  thickness  shall  be  ±8  percent  and  on  the  outside 
diameter  ±0"50  mm. 

5.2  For  elliptical  tubes,  the  dimensions  shall  be  as  under: 

Major  Ams  Minor  Axis  Thickness 

mm  mm  mm 

28  21  1-60,  2-00 

30  19  1-60,  2-00 

33-5  16-5  1-60,  2-00 

35-5  14  1-60,  2-00 

38  25  1-60,  2-00 

40  23  1-60,  2-00 


'Methods  of  chemical  analysis  of  pig  iron,  east  iron,  plain  carbon  and  low  alloy  steds 
( revised). 

tMethods  of  chemical  analysis  of  steels:  Part  III  Determination  of  phosphorus 
( alkalimetric  method )  ( iiemd  rmision ).  ' ' 
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Mihor  Axis 

Thickness 

mm 

mm 

19 
25 
36-5 

1-60 
200 
200 

30 
21 

200 
1-20,  1-40, 

Major  Axis 

mm 

44 
54 
56 

60 

71-4 

1-60,  2-00 
75  15  1-60,  2-00 

5.2J  The  tolerance  on  thickness  shall  be  ±8  percent.  Tolerance  on 
outside  dimensions  shall  be  ±0'50  mm  for  sizes  up  to  and  including  50  mm, 
and  ±  1  '0  percent  for  sizes  above  50  mm,  and  measurement  shall  be 
taken  150  mm  from  the  cut  ends. 

6.  LENGTH 

6*1  The  tubes  may  be  supplied  in  lengths  of  4  to  7  m.     If  ordered  in 

exact   lengths  as  agreed  to  between  the  supplier  and  the  purchaser,  the 

4-6 
tubes  shall  be  subject  to  _^^  mm  tolerance. 

7.  STRAIGHTNESS 

7.1  Unless  otherwise  agreed  to  between  the  purchaser  and  the  supplier, 
round  tubes  shall  not  deviate  from  the  straight  line  by  more  than  1 /600th 
of  any  length  measured  at  the  centre  of  that  length.  Elliptical  tubes  shall 
not  show  permanent  twist  of  more  than  5  degrees  and  shall  not  deviate  from 
straight  line  by  more  than  1 /600th  of  any  length  measured  at  the  centre  of 
that  length  along  horizontal  plane. 

8.  MECHANICAL  TESTS 

8.1  The  following  tests  shall  be  carried  out  on  the  sampled  tubes.  Tubes 
shall  be  sampled  in  accordance  with  IS :  471 1-1974*. 

8.1.1  Tensile  Test  —  The  test  shall  be  carried  out  in  accordance  with 
IS ;  1 894-1 972t-  The  test  shall  show  a  minimum  ultimate  tensile  strength 
of  32MPa  (32  kgf/mm*).  Elongation  percent  on  a  gauge  length  of 
5*65  V*So  ( where  So  is  the  cross-sectional  area  of  the  test  specimen  )  shall  not 
be  less  than  20  percent. 

8.1.2  Bend  Test — ^The  finished  tubes  shall  be  capable  of  withstanding 
the  bend  test  without  showing  any  signs  of  fracture  or  feilure  when  carried 
out  in  accordance  with  IS :  2329- 1963  J.  The  tubes  shall  not  be  filled  for 
this  test. 


^Method  of  sampling  of  steel  pipes,  tubes  and  fittings  (frst  tmsum  ). 
tMetfaod  for  tensile  testing  of  steel  tubes  {fastrtvision  ).      *  * 
^Method  for  bend  test  on  steel  tubes. 
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8.1.2.1  Round  tubes  shall  be  capable  of  being  bent  cold,  with  the 
weld  at  90  degrees  to  the  plane  of  bending,  through  180  degrees  round  a 
former  having  a  radius,  at  the  bottom  of  the  groove  in  the  plane  of  bending, 
equal  to  six-times  the  outside  diameter  of  the  tube. 

8.1.2.2  Elliptical  tubes  shall  be  capable  of  being  bent  cold,  with  major 
axis  in  the  plane  of  bending  through  1 80  degrees  round  a  former  having  a 
radius,  at  the  bottom  of  the  groove,  equal  to  four  times  the  outside  length 
of  mojor  axis  of  the  tube. 

9.  RETESTS 

9.1  Should  a  tube  selected  for  test  fail  in  any  one  or  more  of  the  tests 
specified,  two  further  tests  of  the  same  kind  shall  be  made  from  the  same  or 
another  tube  at  the  manufacturer's  discretion, 

9.2  If  both  the  repeat  tests  are  satisfactory  the  tubes  shall  be  accepted 
provided  that  in  all  respects  they  comply  with  the  requirements  of  this 
standard.  If  failure  occurs  in  either  of  the  retests,  the  tubes  represented 
by  these  test  pieces  shall  be  deemed  not  conforming  to  this  standard. 

10-  HYDRAULIC  TEST 

10.1  Each  tube  shall  be  hydraulically  tested  at  the  manufacturer's  works. 

10.2  Unless  otherwise  agreed  to,  each  round  tube  shall  withstand  a  test 
pressure  490  N/cm-  without  showing  defects  of  any  kind.  The  pressure 
shall  be  applied  by  approved  means  and  maintained  sufficiently  long  for 
proof  and  inspection.  The  testing  apparatus  shall  be  fitted  with  an 
accurate  pressure  indicator,  and  provision  shall  be  made  for  its  accuracy 
to  be  verified  by  the  purchaser,  if  required. 

10.3  Unless  otherwise  agreed  to,  each  elliptical  tube  shall  be  tested  by 
immersing  the  tube  in  a  tank  containing  water  ( in  which  an  emulsion  oil 
is  added  to  avoid  rusting  of  tubes )  and  passing  air  from  the  tube  at  test 
pressure  of  69  N/cm*  without  showing  defect  of  any  kind.  The  weld  shall 
be  placed  facing  upwards  and  leakage  through  the  water  producing  either 
visible  water  displacement  or  minute  bubbles  escaping  from  the  weld 
interface.  The  pressure  shall  be  maintained  at  least  for  30  seconds  for  this 
purpose. 

11.  MARKING 

11.1  The  tubes  shall  be  marked  with  the  following  particulars: 

a)  Manufacturer's  name  or  trade-mark,  and 

b)  Outside  diameter  and  thickness. 
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ll.l.l  The  tubes  may  also  be  marked  with  the  ISI  Certification  Mark, 

Note  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions  of  the 
Indian  Standards  Institution  (  Certification  Marks  )  Act  and  the  Rules  and  Regulations 
made  thereunder.  The  ISI  Mark  on  products  covered  by  an  Ipdian  Standard  conveys 
the  assurance  that  they  have  been  produced  to  comply  with  the  requirements  of  that 
standard,  under  a  well-defined  system  of  inspection,  testing  and  quality  control  which  is 
devised  and  supervised  by  ISI  and  operated  by  the  producer.  ISI  marked  products  arc 
also  continuously  checked  by  ISI  for  conformity  to  that  standard  as  a  further  safeguard. 
Details  of  conditions,  under  which  a  licence  for  the  use  of  the  ISI  Certification  Mark 
may  be  granted  to  manufacturers  or  processors,  may  be  obtained  from  the  Indian 
Standarc^  Institution. 

12*  PROTECTION  AND  PACKING 

12,1  Unless  otherwise  specified  in  the  order,  protection  of  tubes  against 
corrosion  shall  conform  to  IS  :  1153-1957*.  Where  tubes  are  bundled  for 
transport,  all  qualities  of  tubes  shall  be  packed  in  accordance  with 
IS:7705.1975t. 


♦Specification  for  temporary  corrosion  preventive,  fluid,  hard  flm,  solvent  deposited. 
tCode  of  practice  for  packaging  of  precision  and  special  purposes  steel  tubes. 


AMENDMENT  NO.  1   NOVEMBER  1982 
TO 

IS:8036-1976  SPECIFICATION  FOR  MILD  STEEL 
TRANSFORMER  COOLING  TUBES 

Addenda^ 

{Page  4,  clauses   5. 1  and  5.2)  -  Add  the  following 
new  note  after  5^.1  and  5..2: 

•NOTE  -  The  dinensions  may  also  he  as  mutually 
agreed  to  between  the  manufacturer  and  the  purchaser.' 

(Page  6,  clause  8.1*2.2)   -  Add  the  following  new 
sentence  at  the  end  of  the  clause: 

•Distortion  will  be  permissible  provided  no  cracks 
appear  at  the  position  of  maximum  bending. ' 

(SMDC  22) 

Reprography  Unit,  ISI,  New  Delhi,  India 


AMENDMENT  NO.  2   JULY  1983 

TO 

IS:8036-T976  SPECIFICATION  FOR  MILD  STEEL 
TRANSFORMER  COOLING  TUBES 

Alterations^ 

{Page  4,  clause  4.1)   -  Substitute  the  following 
for  the  existing  clause: 

'U.l  The  tubes  shall  be  manufactured  from  mild  steel 
made  by  any  approved  process. 

U.1.1  The  steel  shall  have  not  more  than  O.O6O 
percent  each  of  sulphur  and  phosphorus  respectively. 

U.1,2  The  analysis  of  steel  shall  be  carried  out 
either  by  the  method  specified  in  IS: 228*  and  its 
relevant  parts  or  any  other  established  instrumental/ 
chemical  method.  In  case  of  dispute  the  procedure 
given  in  IS: 228*  and  its  relevant  parts  shall  be 
referee  method.  However,  where  the  method  is  not 
given  in  IS: 228*  and  its  relevant  parts,  the  referee 
method  shall  be  ««  acxeed  to  between  the  purchaser 
and  the  manufacturer.' 

{Page  4^  foot-notes  with   '**  and  ^f*  rmrks)   - 
Substitute  the  following  foot-note  for  the  existing 
foot-notes: 

'*Methods  for  chemical  analysis  of  steels 
(issued  in  several  x>art8),* 


(SMDC  22) 


Reprography  Unit,  ISI,  Hew  Deai4^/Indla 


